A new hirsutane derivative, phellodonic acid (1), has been isolated from fermentations of Phellodon melaleucus strain 87113. Its structure was elucidated by spectroscopic methods. The compound exhibits antibiotic activities towards bacteria and fungi. 1 is the first bioactive metabolite from cultures of a species belonging to the family Thelephoraceae.
Introduction
T he genus Phellodon belongs to the hydnaceous B asidiom ycetes and is included w ithin the family T helephoraceae. E ight species have been described to occur in the A siatic-A ustralian region by M aas G eesteranus [2] , U p to now no biologically active com pounds have been described from the genus. In the follow ing we w ish to rep o rt the ferm enta tion, isolation, stru ctu re elucidation an d biological evaluation o f a new an tib io tic from Phellodon me laleucus. 5.5 before au toclaving. F erm en tatio n s were carried o u t in a Biolafitte C-6 a p p a ra tu s co ntaining 20 1 o f Y M G m e dium w ith ag itatio n (180 rpm ) and aeratio n (3.2 1/ min) at 24 °C. T he inoculum w as 400 ml o f a well grown culture in the sam e m edium . A ntibacterial activity (Bacillus brevis) w as determ ined by plate diffusion assay using 10 |il aliquots o f con cen trat ed (100-fold) ethyl acetate extracts o f the culture fluid.
Materials and Methods

Phellodon
Isolation o f phellodonic acid (1)
A fter nine days o f ferm entation the m ycelia were separated by filtratio n an d discarded. The culture filtrate (17 1) was then acidified to pH 4 and applied to a colum n (6 x 30 cm) containing 
Biological assays
The assays for antim icrobial activity were p er form ed as described previously [3] . Chlorella vul garis was grow n under the condition described by Noll [4] , The cytotoxicity o f 1 against cells o f the ascitic form o f Ehrlich carcinom a (E C A , m ouse), L 1210 (m ouse), BHK 21 (ham ster), and H eL a S3 cells (hum an) was m easured as described previous ly [5] , The effect o f 1 on the in co rp o ratio n o f [14C]thym idine, [14C]uridine, and [l4C]leucine into D N A , R N A , and proteins in L 1210 cells was m easured as described previously for ECA cells [6] . The incorporations o f radiolabelled precursors into the corresponding m acrom olecules were d e term ined as described in [7] .
Results and Discussion
Fermentation and isolation
A typical ferm entation diagram is show n in Fig. 1 . The appearance o f antibiotic activity starts early in the grow th phase o f the producer. The highest antibiotic content in the culture was reached after 9 days. After all chrom atographic steps 2.18 mg/1 o f pure phellodonic acid (1) was obtained.
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Structure elucidation
The 'H and 13C N M R spectra (Table I ) confirm this conclusion and point to a close structural rela tionship between phellodonic acid and the hirsutane derivatives complicatic acid (2) [8, 9] and hypnophilin (3) [9] . Thus, a com parison with the 13C N M R spectra of these antibiotics indicates that ring A is also present in phellodonic acid. This is corroborated by the characteristic long range coupling [V (H,H) < 1 Hz] o f the epoxide proton at 5 3.43 with proton Ha of the exo-methylene group at 5 5.35 [9, 10] . An analysis of the rem ain ing 'H and 13C N M R signals leads to structure 1 for phellodonic acid which is supported by •H -'H -C O S Y and COLOC experiments [11] .
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In the 'H N M R the doublet at 5 5.80 can be a t tributed to the proton at C-l carrying the octanoic acid residue. Its coupling constant V = 7 Hz is in accord with a /ra«5-relationship to the angular proton in 2-position [9] . This is confirmed by the difference NOE spectrum which indicates a cis-re lationship for 1-H and M e-14. F urther NOEs, in dicated in Fig. 2, allow oriented with respect to the neighbouring octanoyloxy residue.
The absolute configuration of phellodonic acid given in the formula is assigned by the close agree ment of its CD spectrum with that o f complicatic acid (2) and hypnophilin (3) [9] . All three com pounds exhibit a negative Cotton effect near 370 nm and a positive C otton effect near 235 nm. It is interesting to note that a 1 a-octanoyloxy resi due is also present in the hirsutane derivative coriolin B (4) [12] . Phellodonic acid differs from the known hirsutane carboxylic acids complicatic acid (2) and hirsutic acid C (5) [13] in its configura tion at C -l 1. 100 |ig /p a p er disc (0 6 m m )
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Biological activities
The antimicrobial activities of phellodonic acid are summarized in Tables II and III. 1 exhibits rather strong inhibitory activities towards bacte ria, yeasts, filamentous fungi and the alga Chlorel la vulgaris. Interestingly, the producing strain is not sensitive to high concentrations of its own antibiotic (100|ig/disc in the plate diffusion as say). 1 is a highly cytotoxic compound (Table IV) . At concentrations from 2 -1 0 |ig/ml lysis of all cell lines tested was observed. The incorporation of the radioactive precursors thymidine, uridine, and leu cine into trichloroacetic acid-precipitable material (DNA, RNA, proteins) was reduced 50% by 1 \xgj ml of 1 (Fig. 3) . Phellodonic acid contains a highly reactive exomethylene group adjacent to a carbon yl function which readily reacts with thiols like cysteine forming an adduct which is completely de void of antibiotic and cytotoxic activities. In sum- mary, the biological activities of 1 closely resemble those o f the related hirsutane derivatives hypnophilin (3), pleurotellol, pleurotellic acid, and complicatic acid (2) [9] ,
